INTRODUCTION
Inconel 718 is a nickel based super alloy and extensively used in aerospace industry, power plant, marine industry, steam turbines, jet engines, pressure vessel etc., because of its high strength and high thermal resistance properties. As machining of Inconel 718 is a difficult task, still various researchers tried to improve and optimize machining process parameters, to get better surface finishing. Mall et al. [1] , tried to optimize machining parameters of end milling in dry conditions, to achieve good surface finish of Inconel 718, using Taguchi method.
Alauddin et al. [2] , studied the effect of cutting speed and feed rate in end milling, by Tungsten carbide tool for surface finish, of Inconel 718. Zhong et al. [3] utilized cutting tools, made of coated and uncoated cermet and CBN, for machining of Inconel71 is that, they had studied surface finish, residual stress and hardness.
To finish hard surface of Inconel718, conventional finishing processes like lapping, honing, shot peening are not that much effective. Inconel 718 surface, can be finished by another recently developed process, called Magnetic Abrasive Finishing (MAF) Process. In MAF, work piece is kept between two poles of the magnet's north and South Pole. The gap between the work piece and the magnet is filled with the ferro-magnetic abrasive particles and the finishing is performed, in the presence of magnetic field. Ferro-magnetic abrasives are attracted towards the magnetic pole, which further leads for the formation of flexible magnetic brush. This magnetic abrasive brush (MAB), further leads to the while finishing.
Various researchers have successfully utilized magnetic abrasive finishing process surface. T. Shinmura et al. [4] studied magnetic pressure, the finishing characteristics and principle process SUS304 stainless steel and studied the effect of magnetic force on finishing process. finishing process to finish stainless steel SUS304 rate, working gap, abrasive and lubricant. magnetic abrasive finishing process at 30,000 using near line approach. Kwak et al. [8] experimented magnetic abrasive finishing process magnesium. Kala et al. [9] used magnetic abrasive finishing process the finishing force and torque, by varying upper and lower working gap, rotational speed, weight % abrasive particle and finishing torque. Sihag et al. [10] utilized MAF process like weight % of abrasive particle, rotational speed of magnet Results were calculated using Taguchi L 9 by using a new method, ultra-precision magnetic abrasive finishing.
EXPERIMENTAL SETUP
An experimental set up has been milling machine (Figure 1 Various researchers have successfully utilized magnetic abrasive finishing process, to finish different material magnetic abrasive process in which, generation of magnetic field due to finishing ics and principle process, is not explained. Mori et al. [5] perform SUS304 stainless steel and studied the effect of magnetic force on finishing process. Lin et al. [6] used magnetic abrasive finishing process to finish stainless steel SUS304's surface. Parameters varied were magnetic field, spindle revol Imet al. [7] performed experiments on STS 304 cylindrical work piece magnetic abrasive finishing process at 30,000 rpm. Surface roughness and change in micro diameter ear line approach. Kwak et al. [8] experimented magnetic abrasive finishing process, to finish non magnesium. Kala et al. [9] used magnetic abrasive finishing process, on double disk paramagnetic work piece by varying upper and lower working gap, rotational speed, weight % abrasive particle and MAF process, to finish tungsten work piece. Effect of various process parameter otational speed of magnetic tool and working gap on surface roughness orthogonal array. Wu et al. [11] performed experiments magnetic abrasive finishing. of the machine Inconel 718 surface, which indicates lot of cutting tool marks and burrs. These are produced due to high cutting forces, during machining of Inconel 718 surface.
Figure 4: SEM Photograph of Inconel718 Rough Surface
For magnetic abrasive finishing of Inconel 718 surface, there are many process parameters like work material, processing time, pole rotational speed, pole-work gap, shape of pole, quantity of abrasive particles and composition of ferromagnetic abrasive particlesetc, which can affect the finishing process. On the basis of thorough literature survey and experimentation setup capabilities, three major process parameters: processing time, pole rotational speed and weight percentage of abrasive particle and their ranges, has been selected for final experimentation (Table 1) .
A mixture of abrasive particles, made up of silicon carbide (Ø 40µm average particle size) and electrolytic iron particles (Ø300 µm average particle size) is used as ferro-magnetic abrasive particles, for the surface finishing of the work surface. Soluble type barrel finishing compound (2 ml) has been used for each experiment. A gap of 3mm is kept between magnetic tool and Inconel 718 plate, and the gap is filled with ferro-magnetic abrasive particles (Quantity: 3 gms). Due to high magnetic flux density between two magnets, a magnetic abrasive brush is formed over the work surface, of Inconel 718 that acts as a finishing tool, while rotating over the surface and removing surface irregularities. Flat surface of Inconel 718, having dimensions 250×250×5mm, has be selected for the final experimentation on vertical milling machine. Magnetic tool was held in vertical milling machine spindle, and work piece was held on the machine bed, with suitable fixtures. Another supporting permanent magnet was placed below the workpiece. Gap between magnetic tool and work piece, was filled with ferro-magnetic abrasive particles.
Table1: Experimental Conditions
In the present research work, responses surface methodology has been used, to design the experiment. Three independent variables i.e., Processing Time, Pole Rotational speed and Weight % of abrasives, which can influence the surface finish were selected and could be varied up to three levels ( Table 2 ). 
RESULTS AND DISCUSSIONS
After final experimentation on 17 work pieces of Inconel718, each and every work surface was tested for surface finish. PISF has been calculated and then analysed using design experiment software. Effect of three different process parameters have been analysed and discussed as follows: - Figure 5 shows the simultaneous effect of processing time and pole rotational speed on percentage improvement in surface finish. In figure 5 , it is clear that at minimum processing time, -1(30 minutes) and minimum pole rotational speed, -1(140 rpm) there is considerable increase in PISF. As the values of both process parameters are increased, PISF keeps on increasing simultaneously. But PISF is maximum at maximum value of processing time, 1(90 minutes) and pole rotational speed which lies between minimum speed, -1(140 rpm) and average speed, 0(270 rpm). PISF starts decreasing with increase in pole rotational speed. PISF is lowest at highest pole rotational speed and at lowest processing time. This brush easily removes most of surface irregularities by abrading maximum peaks on work surface when processing for 90 minutes. All tool marks have been removed and finished surface with very small surface roughness can be achieved. 
Simultaneous Effect of Processing Time and Pole Rotational Speed on PISF

CONCLUSIONS
After analysing experimental results, following conclusions can be drawn: -
• It is possible to finish Inconel 718 work surface with magnetic abrasive finishing process.
• There is a considerable effect of three selected process parameters i.e., processing time, pole rotational speed and weight % of abrasive particles, on percentage improvement in surface finish.
• Processing time is a major process parameter, which influences the finishing process. Higher values of processing time gives better surface finish.
• Medium values of pole rotational speed (270 rpm), is the most favourable speed for higher percentage improvement, in surface finish.
• Effect of weight % of abrasive particles, depends upon the other two process parameters. But still better surface finish can be achieved, with higher weight % of abrasive particles (40%).
